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(71) We, Coal Industry (Patents) 
Limited, a company organised in accord- 
ance with the laws of Great Britain, of 
Hobart House, Grosvenor Place, London, 
SWl 7AE, England, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

This invention relates to pneumatic power 
units employing revaporised liquefied-gas. 

In particular, although not exclusively, the 
present invention relates to portable power 
units which use revaporised liquefied-nitro- 



It is known for a liquefied-nitrogen drive 
to comprise a pressurised insulated vessel for 
liquefied-nitrogen and a boiler device for 
converting liquefied-nitrogen to gas, the 
boiler device being fed with liquefied-nitro- 
gen from the vessel. In such a previously 
known drive the vessel was pressurised by 
allowing uncontrolled leakage of heat 
through Oie vessel's msulation which induced 
the liquefied-nitrogen to boil. Unfortunately, 
such a drive tended to take a long time to 
build up to an operational pressure especi- 
ally if the drive was situated in a low tem- 
perature atmosphere. 

One object of the present invention is to 
provide a pneumatic power unit which is 
portable and quickly ready for operation 
and which can be selectively connected to 
a range of driven implements, for example, 
percussive picks or rotary tools. 

According to the present invention a pneu- 
matic power unit comprises a protecting and 
supporting framework, an insulated sealed 
vessel for containing liquefied-gas mounted 
within the framework, pressurising means 
for pressurising the liquefied gas within the 
vessel, a boiler device for revaporising lique- 
fied gas discharged from the vessel by the 
pressure provided bv the pressurising means, 
a valve connector for attachment to supply 
a pneumatically driven implement, the boner 
device feeding the revaporised gas to the 
valve connector, and a fan for inducing a 



flow of heating gas through the boiler, the 
fan being actuated by revaporised gas from 
the boiler device. 

Preferably, the pressurising means com- 
prises a fur&er boiler device for revaporising 
liquefied gas from the vessel. 

Conveniently, the further boiler device is 
fed with liquefied gas induced to flow from 
the vessel by the action of gravity. 

Preferably, the power unit comprises indi- 
cator means for sensing and indicating the 
amount of liquefied gas in the vessel. 

Advantageously, the indicator means com- 
prises a gas expansion pad between flie 
framework and the vessel for lifting the 
vessel from the framework, a passageway 
connected to the pad for supplying gas to 
the pad and pressure measuring means Ibr 
indicating changes in pressure in the passage- 
way. 

Advantageously, the vessel is provided 
with a removable filling-cap which cannot be 
removed while the vessel is pressurised. 

Preferably, the vessel is provided with at 
least one relief valve and a bursting disc to 
limit maximum pressure in the vessel. 

Preferably, further relief valves are associ- 
ated with the boiler devices, respectively. 

Conveniendy, the framework includes a 
casing arranged to temporarily contain any 
intermittent leakage of liquefied-gas from the 
power unit. 

By way of example only, one embodiment 
of the present invention will be described 
with reference to the accompanying drawings 
in which: — 

Kgure 1 is a circuit diagram of a pneu- 
matic power unit constructed in accordance 
with the present invention; and 

Figure 2 is a diagrammatic view of a 
detail of the power \mit. 

Referring to Figure 1. tiie pneumatic 
power unit comprises an insulated vessel 1 
for contaming Uquefied-gas, for example 
bquefied-mtrogen, the vessel bemg mounted 
withm and insulated from a protecting and 
supportmg framework 2 (see Figure 2). First 
passage means including lines 4 and 5 feed 
liquefied-nitrogen from flie vessel, the Ime 
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4 feeding liquefied-nitrogen via a stop valve 
6 to a coil 8 of a boiler device 7 for con- 
verting liquefied-nitrogen to gaseous-nitro- 
gen and i.e. revaporismg liquefied nitrogen 
5 and the line 5 feeding liquefied-nitrogen to a 
further boiler device 9 for convertmg lique- 
fied-nitrogen to gaseous-nitrogen Le. revapor- 
ising liquefied nitrogen and discussed later 
in this specification. In the boiler devices 7 

10 and 9 liquefied-nitrogen absorbs heat from 
the atmosphere, boils, then passes from the 
devices as gaseous-nitrogen. 

The line 4 and the coil 8 are arranged 
below the normal operating level of the 

15 liquefied-nitrogen in the vessel 1 so that 
liquefied-nitrogen is induced to flow by the 
action of gravity into the coil 8 along line 4. 

Second passage means including Knes 10 
and 11 are provided for feedmg gaseous- 

-iU nitrogen to the vessel 1 from the boiler de- 
vice 7 and for feeding gaseous-nitrogen to an 
exhaust valve 13 and to pressure gauge 14. 
burstmg disc 15 and pressure relief valves 
16 and 17. The valve 13 is for releasing 
pressure when desired. 

A pressure relief valve 20 is provided in 
the line 10. 
The Ime 5 feeds liquefied-nitrogen to the 

an ^^^^^ 9 via a stop valve 21 to a coil 

22 through which an air flow is induced by 
a fan 25 actuated by gaseous-nitrogen flow- 
ing via line 26 and stop valve 27 from line 
28 leaving the boiler device 9. The valve 
27 may be a control valve sensitive to the 
temperature in the line 28 and controlling 
the flow of gas to actuate the fan to main- 
tarn the temperature in line 28 within a pre- 
selected range. Thus, if the sensed temper- 
ature in Ime 28 falls below a preselected 

w value then more gaseous-nitrogen is allowed 
to flow along line 26 causing the fan to run 
faster and induce a larger air flow through 
the bofler device 9. Hence, more heat is 
absorbed from the air flow and the temper- 

45 ature in line 28 increases. 

Gaseous-nitrogen from the boiler device 
9 passes along line 28 via a stop valve 30 
to a bank of valve connectors 31, 32 and 

50 matically driven nnplements. A pressure 
guge 35 and pressure relief valves 36 and 
37 are provided in the line 28. 
t. ^P^^^^ passage means also provides a 
Ime 40 branching from the line 5 to a Tap 

55 connector 41 for faciUtating the supply of 
pressurised bquefied-nitrogen for other pur- 
poses. 

Figure 2 shows an arrangement for sensing 
&e amoimt of liquefied-nitrogen m the ves- 

W sel 1 which as previously mentioned is 
mounted withm the framework 2. The ar- 
rangement includes a line 50 for feeding 
gaseous-mtrogen from line U of the second 
passage means via a reducing valve 51 and 

65 un mdicatmg gauge 52 to a gas-containing 



load cell 53 located under the vessel 1 fo 
sense the weight and. therefore, the liquefied- 
gas content of the vessel The reducing 
valve 51 is adjusted until the downstream 
pressure no longer increases. This corres- 70 
ponds to the vessel 1 being just lifted from 
its mounting 55. Thus, fie pressure gives 
an indication of the amount of liquefied-gas 
currently in the vessel. 

In other embodiments of the invention, 75 
the arrangement illustrated in Figure 2 may 
be replaced by other means for sensing the 
amount of liquefied-gas in the vessel, for 
example, an internal float mechanism ar- 
ranged to sense the level of the liquefied-gas 80 
in the vessel. 

The framework 2 is provided wifli a casing 
60 arranged around the pneumatic system 
of the power unit to provide limited protec- 
tion for the system and to temporarily con- 85 
tam any intermittent leakage of liquefied- 
nitrogen from the power unit Any leakage 
thus IS restrained allowing harmless evapor- 
ation into the atmosphere. 

A r^ovable filling cap 61 for the vessel 1 90 
IS provided, the cap being motmted in the 
vessel such that it cannot* be removed if the 
vessel is pressurised. 

In use. the cap 61 is removed from the 
exhausted vessel 1 which is then filled with 95 
nquefied-nitrogen up to a preselected level. 
The cap is then replaced and the valve 6 
opened so that liquefied-nitrogen is mduced 
to flow by action of gravity into the coil 8 
of the boiler device 7, the line 4 and at least 100 
tho mput of the coil 8 being arranged below 
the level of liquefied-nitrogen in the vessel 
1. As soon as liquefied-nitrogen reaches the 
boiler device 7 it starts to absorb heat from 
the atmosphere surroundmg the coil 8 and 105 
quickly boils to derive gaseous-nitrogen 
which IS fed to the vessel 1 via line 10 in- 
creasmg the pressure in the vessel. When 
the pr^sure in vessel 1 has reached a pre- 
sdected value indicated by pressure gauge 110 

14 fte stop valve 21 is opened to allow 
liquefied-mtrogm to be moved along line 5 
under the action of pressure existing in the 
ve^el to the boiler device 9 where the Uque- 
fied-mtrogen absorbs more heat from the 115 
atmosphere surrounding the coil 22 and 
boils. The resultant formed gaseous-nitrogen 

15 passed along lines 28 and 26 (the vdve 
27 being open) to actuate the fan. Hence. 

an air flow is induced through the bofler de- l20 
vice 9 givmg rise to a greater production of 
gaseous-nitrogen which is fed via the opened 
valve 30 to the valve connectors 31, 32 and 

TTius, supply lines of one or more pnue- l25 
maUcally dnven implements can be coupled 
to the valve connectors to receive pressur- 
ised gaseous-nitrogen. 

From the above description it can be seen 
that the present invention provides a pneu- 130 
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matic power unit which lends itself to being 
portable and which can be transported to 
various sites to provide a rapid source of 
pneumatic power. Such a power unit is par- 
5 ticularly useful where strict conditions exist 
on the use of electrical power, as for ex- 
ample, in an underground coal mine, or any- 
where a potentially explosive atmosphere 
may exist 

10 la olhier embodiments of the invention Hhc 
pressiirising means comprises a gas pump 
or an internal heating element which may be 
activated by electricity or hot fluid. 
In other embodiments of ih& invention a 

15 receiver is provided to store gas fed from 
the boiler device 9. 

WHAT WE OLAIM IS: — 

1. A pneumatic power imit comprising a 
20 protecting and support framework, an insu- 
lated sealed vessel for containing liquefied 
gas mounted within the framework, pressur- 
ismg means for pressurising the liquefied gas 
within the vessel, a boiler device for re- 

25 vaporising liquefied gas discharged from the 
vessel by the pressure provided by the pres- 
suring means, a valve connector for attach- 
ment to supply a pneumatically driven im- 
plem^t, the boiler device feeding the re- 

30 vaporised gas to the valve connector, and a 
fan for inducing a flow of heatmg gas 
through the boiler, the fan being actuated by 
revaporised gas from the boiler device. 

2. A unit as claimed in claim 1. in which 
35 the pressurising means comprises a further 

boiler device for revaporising liquefied gas 
from the vessel. 

3. A unit as claimed in daim 2, in which 
the further boiler device is fed with liquefied 

40 gas induced to flow from the vessel by the 
action of gravity. 



4. A* unit as claimed in any one of the 
preceding claims, in which the power unit 
comprises indicator means for sensing and 
indicating the amount of liquefied gas in the 45 
vessel. 

5. A unit as claimed in claim 4, in whidi 
the indicator means comprises a gas expan- 
sion pad between the framework and the 
vessel for lifting the vessel from the frame- 50 
work, a passageway connected to the pad 
for supplying gas to the pad and pressure 
measuring means for indicating changes in 
pressxure in the passageway. 

5. A unit as claimed in any one of the 55 
preceding claims, in which the vessd is pro- 
vided with a removable filling-cap which 
cannot be r^oved while vessd is pres- 
surised. 

7. A unit as claimed in any one of the 60 
preceding clamis, in which the vessel is pro- 
vided with at least one relief valve and a 
bursting disc to limit maximum pressure in 

the vessd. 

8. A unit as claimed in daim 8 when 65 
dependent upon claim 2, in which further 
relief valves are associated with the bofler 
devices, respectivdy. 

9. A unit as claimed in any one of the 
preceding claims, in whidi the framework 70 
includes a casing arranged to temporarily 
contain any intermittent leakage of liquefied 
gas from the power unit 

10. A pneumatic power imit substan- 
tially as described herein with reference to 75 
Figures 1 and 2 of the accompanying draw- 
ings. 

For the Applicants: 
J. L WOOD, 
Chartered Patent Agent 
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